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REPORT COMMITTEE WATER SUPPLY 
ENGINEERING THE SANITARY ENGINEERING 
DIVISION FOR THE PERIOD ENDING 
SEPTEMBER 30, 1951 


The previous report the Committee Water Supply Engineering the 
Sanitary Engineering Division was submitted Chairman Thomas Wiggin, 
ASCE, the annual meeting January 20, 1949. This was the tenth 
report the Committee under the chairmanship Mr. Wiggin since January, 
1933, when the first report was submitted. Mr. Wiggin resigned chairman 
the Committee 1949, but agreed continue serve member. 
contributions the work this Committee have been outstanding. The Com- 
mittee desires state its appreciation his generous contribution time 
and effort the work this Committee since its inception. 

The 1951 report covers trends, developments, and events interest those 
the water works field that have occurred during the period from January, 
1949, October, 1951. 

There have been many trends, developments, and events interest those 
the water works field during the period covered this report. One notice- 
able trend the general increase per-capita water consumption, particularly 
urban areas. This increase the result comparatively high employment 
and income and the general improvement standards living and sanita- 
tion. Increased use high quality water new manufacturing methods and 
products also has increased water consumption. The general public desires 
plenty good water and willing pay reasonable price for it. 

Another trend that has continued during the period covered this report 
the increase cost works operation, maintenance, and construction. 
Many water works systems found necessary increase rates meet 
these higher costs and (in instances) dissipation reserves and curtail- 
ment needed has resulted from the decrease net 

One the most serious problems facing water works officials today (1951) 
the difficulty obtaining certain materials, supplies, and equipment neces- 
sary for operation and expansion their systems, because controls resulting 
from national defense activities. Associations and leaders the water works 


lease forward all comments this Chairman Ernest Whitlock, 
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and sewage works fields have cooperated this problem and Water Re- 
sources Division the National Production Authority (NPA) has been es- 
tablished recently. 

During the past few years there has been widespread interest the de- 
velopment national water policy, policies. Reports The President’s 
Water Policy Commission and the Engineers’ Joint Council (EJC) 
entirely different approaches the problem. They should studied care- 
fully all who are interested developing water resources. The policies 
that are finally adopted will have great effect the national economy. Re- 
cently, number studies and reports have been made the development 
and protection potential sources water supply. These are discussed 
this report. 

The period covered this report has witnessed serious water 
shortages resulting the necessity curtailment use and also unusual 
floods that have caused great damage. Fluoridation reduce the develop- 
ment dental caries children has been adopted many water systems. 
Other new developments interest are the seeding clouds stimulate 
precipitation artificially, investigations the reclamation sea water, and the 
treatment water correct the effect industrial and radioactive wastes. 
These developments, and other recent items interest connection with 
sources supply works, distribution systems, treatment works, and water 
analysis and testing are described this report. 


Sources 

Ground July, 1951, serious drought areas were developed 
Southern California, Arizona, New Mexico, Utah, and Texas. Ground-water 
conditions the southwest have been serious since the last report this Com- 
mittee. Elsewhere, ground-water conditions were normal except for local 
deficiencies. 

California, California Water Plan” will aid establishing 
control over ground-water depletion. The annual pumpage ground water 
from the alluvial valleys California estimated 10,000,000 acre-ft. Over- 
pumping the formations occurring and salt-water encroachment result- 
ing (2) (3). 

New Jersey, least one third the total volume water consumed 
the state comes from wells. least two areas, critical ground-water con- 
ditions have developed. law effective July 1947, these areas—Mon- 
mouth and Middlesex counties with total withdrawal mgd, and portions 
Burlington, Camden, Gloucester, and Salem counties with withdrawal 
mgd (4)—have been declared protective areas subject restrictions 
further developments. However, not considered that the ground-water 
resources the state whole have been depleted, even though local critical 
areas have developed. Measures are being taken conserve supplies, and 
quantitative investigations are progress (5). 

New England, committee made one member from each the 
New England states and one from the United States Geological Survey (USGS) 
inventoried and reported ground-water supplies (6). 


Numerals parentheses, thus: (1), refer corresponding items the Bibliography (see Appendix). 
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The most encouraging developments ground-water supplies have been 
connection with the artificial recharge formations. Recharge projects 
have been reported from various localities. Newark, (7), experi- 
ment using overflow water otherwise wasted from the Macopin Dam 
New Jersey flood industrial intake area Newark was conducted 1948. 
This three-month experiment resulted increase water level ft. 
Nassau County, Long Island, New York, ground-water recharge project 
has been operated with assistance from the USGS (8) (8a). 

Further development seismic prospecting subsurface conditions— 
particularly locate the depth rock and determine the general rock slope, 
reconnaissance for ground-water development—has occurred since the last 
report. Eventual test-drilling and sampling the soil should follow the 
seismic surveys. glaciated country, sites chosen from surface indications 
alone may prove unsuccessful because the unfavorable location bedrock. 
The seismic refraction method used where depths less than 200 are 
studied. Several such surveys have been made New England aid 
locating ground-water supplies (9). Results may unsatisfactory where 
narrow, deep, subsurface valleys are encountered, because refraction from 
the canyon walls. 

The well field Miami, Fla., was danger complete loss because 
salt-water intrusion during the droughts 1944 and 1945. Intrusion could not 
checked until controls were built the drainage canals keep fresh-water 
head above sea level. Since these controls were instalied, the advance the 
salt-water face has been checked most places (10). 

One the most comprehensive ground-water surveys recent years was 
made the USGS (11) preparation report for The President’s Water 
Resources Policy Commission. This report discusses the effect land use 
practices, excessive withdrawal from wells, artificial recharge, salt-water en- 
croachment and the status ground water the various parts the United 
States. appendix giving detailed summaries ground-water conditions 
for each state included. 

Surface the United States Public Health Service 
(USPHS) inventory water and sewage facilities the United States 1945, 
wells and springs furnish the public water supplies for 11,718 communities, 
while 3,652 use surface supplies (12). However, the supplies from surface 
sources total 8,902 mgd while the ground-water supplies total only 3,130 mgd. 
These supplies were served 94,400,000 people. The average use per capita 
served was 127 gal per day. 

When change made source supply, the trend has been toward 
substituting surface supply for well supply, rather than the reverse. The 
Illinois State Water Survey collected information ground-water develop- 
ments since 1895 and submitted report based part list 2,604 wells 
constructed for municipal supply Illinois the seventy years ending 
1948, approximately 540 public ground-water systems were built that state 
and between the years 1910 and 1945, municipalities abandoned ground- 
water supplies for surface waters. 1945, 210 municipalities were 
using surface supplies. 
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the past many large urban centers have found necessary and advisable 
develop (at great expense) distant surface water sources insure adequate 
future supplies, and this trend has continued during the past few years. 

Effect Dry importance adequate public water supply 
facilities and the effect unusually dry weather surface water supplies 
were effectiviely dramatized the campaign for water conservation New 
York, Y., during and after the severe drought the summer 1949. This 
drought and the consequent lowering reserves storage reservoirs serving 
New York City, northern New Jersey, and other adjacent metropolitan areas, 
have impressed upon the public the necessity for providing adequate water 
supply facilities well advance needs. 

The dependable yield the sources water supply for New York City 
1949 was estimated little more than 1,000 mgd. The last addition the 
system was 1927, when the Schoharie-Catskill system was completed. The 
need for large additional sources was recognized the early and 1927 
the Board Water Supply New York City submitted plan for the develop- 
ment the additional future supply that considered most suitable. This 
involved carrying 100 mgd from Rondout Creek and 600 mgd from parts 
tributaries the upper Delaware River through common diversion tunnel 
New York City. 1931, the United States Supreme Court limited the 
diversion from the Delaware 440 mgd. The development this project, 
which will add 540 mgd the New York City water supply, was delayed 
financial conditions during the depression years and World War II. The 
Delaware Aqueduct was completed 1944 and small quantities were diverted 
from Rondout Creek the city. 

1949, little water was available from the new source because the new 
reservoir Rondout Creek, the two reservoirs the branches the Delaware, 
and their connecting tunnels were not completed. The reservoir Rondout 
Creek nearly completed (1951) and expected that the entire project will 
completed 1956. These additions will increase the dependable yield 
New York City’s water supplies about 1,440 mgd, exclusive well supplies 
Long Island the city wishes discontinue. estimated that this 
will supply the needs the city until about 1965, when additional supply 
should available. Several plans for this have been considered. These in- 
clude (a) the development the west branch the Delaware River New 
York City, (b) participation the plan the Interstate Commission the 
Delaware River Basin for interstate development the waters the upper 
Delaware River Valley, and (c) utilization Hudson River water after treat- 
ment. 

May, 1949, the New York City reservoirs were all filled. severe 
drought the summer, accompanied very hot weather, increased the 
average water demand about 1,200 mgd, somewhat more than 220 mgd over 
the dependable yield. Reservoir levels fell continuously the extent that, 
October, 1949, William Dwyer, then Mayor New York, called the public 
for conservation the water supply. However, little was accomplished until 
the end November. that time, Stephen Carney, then Water Supply 
Commissioner New York, started campaign for conservation, using all 
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available sources publicity, including the daily press, radio, television, in- 
instruction school students, circulars, and display posters public con- 
veyances and all other available places. December, 1949, the 
storage was down one third the available capacity and the daily press was 
devoting front-page space the water supply situation. 

The automobiles, street sprinkling, sidewalk washing, and the 
operation air-conditioning plants more than 3-tons-per-day capacity (un- 
less the plant was provided with recirculating system) were prohibited. 
Water was served restaurants only upon request. 

New York City was not the only municipality with short water supply 
the New York metropolitan area. Newark, Jersey City, and number other 
New Jersey communities, especially the northeastern area the state, also 
found that water supplies were rapidly disappearing. 

January, 1950, the daily consumption New York City had been 
reduced from 1,200 mgd below 900 mgd and was maintained that low 
level even though the storage the reservoirs recovered quite rapidly the 
late winter and spring. the fall 1950, the increase reservoir storage 
was sufficient permit the majority the restrictive requirements 
lifted. However, the summer 1951, the consumption water had again 
risen approximately the dependable yield. Meantime, emer- 
gency pumping plant was constructed the city take water from the Hudson 
River point near Chelsea, Y., and deliver the water into the Delaware 
Aqueduct. 

The nationwide publicity given the shortage the water supply for 
New York City and the New York metropolitan area resulted the printing 
numerous water supply articles the popular magazines, and general rise 
popular interest the adequacy the water resources the continental 
United States. 

Drought conditions have prevailed for the past three-year period Southern 
California, Arizona, and New Mexico. During 1950, this condition extended 
into parts Utah and Colorado has continued more less unchanged 
the present time. the San Diego (Calif.) area, stream runoff has been 
below normal for the past ten years. 

the period covered this report, there have been 
local floods unusual magnitude that have caused great destruction and have 
damaged water supply systems. Outstanding and widespread damage was 
caused the flood the Red River and the River April and 
May, 1950 (15). 

According the USGS (16), the floods July, 1951, exceeded all previous 
records least four Kansas streams: The Kansas River and the lower 
Smoky Hill River, one its main tributaries; the Marais des Cygnes River, 
Kansas tributary the Osage River, which enters the Missouri below Jefferson 
City, Mo.; and the upper Neosho River, southeastern Kansas. The Missouri 
River itself, between Kansas City, Mo., and St. Louis, Mo., reached about the 
same stages during the flood 1844, more than century before the highest 
flood known previously. These floods rendered the water supply systems 
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several small communities temporarily useless, and drowned out the Turkey 
Creek Pumping Plant the Kansas City (Mo.) system (17) 

According isohyetal map the flood area prepared the United 
States Weather Bureau, the total rainfall for the two-week period from July 
July showed several peaks more than in. the area covering 
eastern Kansas, west central Missouri, and southeastern Nebraska, with the 
bulk the rain occurring between July and July 13. 

notable flood peak, probably record for Kansas, was 439,000 per 
sec for the Neosho River near Parsons, Kans., per per mile 
for 4,817 miles drainage area. Another peak was 24,000 per sec for 
the miles the East Fork Fishing River Excelsior Springs, Mo., 1,200 
per sec per mile. The Solomon River Bennington, Kans., esti- 
mated have carried million tons sediment July 14, 1951, with flow 
149,000 per sec. The enormous damage done the Kansas flood 
July, 1951, was estimated the order billion dollars. The American 
National Red Cross listed 180,420 persons either driven from their homes 
stranded high waters. 

Erosion Control—Many important water supply projects throughout the 
United States are subject sedimentation, debris pollution, and other forms 
damage resulting from erosion the watershed lands (18). 

Deposition soil and other materials reservoirs used for water supplies, 
irrigation, power development, often causes not only reduction the 
storage capacity the reservoir but also reduction the quality water 
available for use. 1949, the Soil Conservation Service (SCS), United States 
Department Agriculture, estimated—from the results its surveys and in- 
vestigations—that more than 33% the water supply reservoirs will have 
supplemented replaced before they are fifty years old because the loss 

During 1949 and 1950, many cooperative agreements were made between 
the owners and operators storage reservoirs and the SCS whereby that service 
conducted the necessary investigations and prepared reports the work that 
must undertaken reduce soil erosion and decrease the amount sedi- 
mentation the various reservoirs. Programs adopted some agencies 
interested this work have included the following principal items: (a) The 
construction check-dams reduce the grade drainage channels; (b) the 
building earth masonry dams form silt-catching basins; (c) tree planting; 
(d) bank protection; (e) planting slopes; and (f) range management. 

Wherever the programs have been carried out, the results have 
been very encouraging and there has been definite reduction the sedimenta- 
tion the reservoirs involved. 

Progress Industrial Pollution general policies involved 
pollution abatement were discussed Camp, ASCE (19), during 
the period covered this Hedgepeth (20) described his experi- 
ences the abatement industrial pollution. 

June 30, 1948, Publie Law 845, officially cited the Pollution 
Control went into effect. Under this law, the federal government provides 
aid state and interstate agencies, and industries, research and making 
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surveys and investigations. Provisions were made for loans and grants for 
remedial works, but appropriations for such have been made date (1951). 
The USPHS administers the sections the law devoted research, surveys, 
investigations, and technical assistance. Since the law was passed, the USPHS 
has set fourteen river basin offices, prepared report water pollution (21), 
and assisted both financially and technically much valuable research 
methods treating wastes (22). 

The National Council for Stream Improvement (of the pulp and paper 
industry) (23) (24) has been particularly active giving advisory service and 
doing fundamental research the waste disposal problems the pulp and 
paper industry. 

critical period the existence the presently constituted Ohio River 
Commission occurred 1950 when the state auditor West Virginia refused 
honor requisitions covering the state’s portion the commission’s operating 
funds. His refusal was upheld the Supreme Court Appeals West 
Virginia, but the decision was reversed the United States Supreme Court 
(25) 1951, which ruled unanimously that the compact was and bind- 
ing upon West The commission continued progress its program 
pollution abatement (26). 

the Baltimore (Md.) area, extensive industrial pollution ground-water 
aquifers being studied determine the distance through which the pollution 
may carried. the Luke-Cumberland area the Potomac River Basin, 
there extensive pollution that will alleviated somewhat when operation 
the Savage River Dam increases minimum flows. However, the problem can- 
not considered solved (27). 

The Pennsylvania clean stream program (28) was begun 1937 and has 
been accelerated steadily since 1945. During 1949, the Sanitary Water Board 
Pennsylvania adopted the policy notifying all municipalities and polluting 
agencies the Delaware River drainage area (including this area the Schuyl- 
kill River) undertake construction treatment works. the Schuylkill 
River area the state-federal desilting program progressing successfully and 
all the headwater collieries have installed desilting works. The Interstate 
Commission the Delaware River Basin has been active promoting and 
coordinating program for the control pollution the Delaware River and 
its tributaries since was organized the cooperative action New York, 
New Jersey, Pennsylvania, and Delaware 1936. Much additional pollution 
abatement work being done throughout the state. 

1949, the State California passed legislation implement preliminary 
action taken 1947 (29). Regional water control boards were 
established for solving local problems, and water quality criteria were es- 
tablished. 

The New York State Legislature adopted pollution law 1950 (30), 
which provided for the classification New York surface waters according 
best usage, and provided standards for such waters. 

During the past few years increasing attention has been given the effect 
radioactive wastes, the quantities such wastes that can tolerated, and 
methods for the removal excessive amounts. Water decontamination re- 
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search being carried out the Oak Ridge National Laboratory (Oak Ridge, 
Tenn.), and several universities under the sponsorship the Atomic Energy 
Commission. 

Because radioactive products are rare and costly, the reclamation 
products from wastes economically feasible large scale (31). re- 
sult, water pollution from this type manufacturing activity ordinarily 
low level, and only through accidental there any danger con- 
tamination down-river supplies. 

Investigations have been made (32) that tend show that radioactive 
phosphorus can removed water treatment processes. Gorman, 
ASCE, discussing this reference, states: 


more research will needed this field before the effectiveness 
orthodox water purification methods removing all radioactive contami- 
nants from water are established with the same degree surety that 
customary the profession dealing with other 


method decontaminating small quantitites radioactive water has 
been developed the Oak Ridge National Laboratory (33). 

The foregoing progress cited show that efforts improve water 
quality streams are progressing and will ultimately result raw water 
higher quality reaching many plants that treat surface waters. 

Developments the Control and Allocation the western states, 
the principal interest the control and allocation water centers around the 
utilization the water the Colorado River. The controversy regarding the 
Central Arizona Project, now (1951) pending before Congress, has received 
much attention but decision has yet been reached. The settlement 
this long-standing difference opinion between California and Arizona can 
made possible only judicial interpretation existing fundamental docu- 
ments (34) (35). 

1949 and 1950, legislative authorization made possible continued in- 
vestigation the California State Division Water Resources, under the 
direction the state engineer, toward the revision and completion the state 
water plan. Its objective the preparation plan for the full conservation, 
control, and utilization the state’s water resources—to meet present and 
future needs for all beneficial purposes all areas the state. This has been 
designated California Water Work thirteen special in- 
vestigations the California State Division Water Resources being co- 
ordinated with the statewide investigation for the state water plan. This 
statewide investigation program probably one the most extensive and 
important water supply studies ever undertaken any state public agency, 
and when completed will serve definite guide for the full utilization 
California’s water supply. 

The laws affecting control and allocation water throughout the 
United States have been summarized the American Water Works Associa- 
tion (AWWA) (37). Similar information given the USGS (38). 
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Dams and Spillways.—A new overflow type dam novel design has been 
built the Patapsco River divert water into the water supply system 
Baltimore. The crest the dam approximately 225 long and approxi- 
mately above the river bed. The crest has 3-ft depression the mid- 
point. The slope the upstream face the dam one three, and the 
downstream face, one four. Both faces the dam are paved with concrete 
that in. thick and with steel bars. central core wall con- 
crete extends into solid rock from below the stream bed. Upstream 
from the core wall, the mass the dam concrete masonry, and downstream 
from the core wall rock fill made from tunnel spoil (39). 

Experience gained grouting the foundations twenty more large 
dams has led engineers the Bureau Reclamation (USBR), United States 
Department the Interior, conclude (40): 


“Most the future dams built rock foundations will require some 
form foundation treatment. Neat cement still the most effective 
grouting material where permanence and strength 
Certain admixtures are sometimes used under special conditions; but, 
generally, they offer advantage foundation grouting. Hot asphalt 
has proved effective stopping large flows water that could not con- 
trolled cement grout.” 


the design concrete masonry dams the gravity type, has been 
common practice with some engineers assume that uplift pressure the 
base varies uniformly from full-reservoir pressure the upstream toe tail- 
water elevation zero (as the case may be) the downstream toe, and that 
the pressure acts over two thirds the base area. Observations, made 
engineers the USBR (41) uplift pressures measured several dams over 
comparatively long periods, seem indicate that this design basis uplift 
may have been higher than necessary. 

The experiences the New York City Board Water Supply the con- 
struction the Merriman, Neversink, and Downsville earth dams, have shown 
the value sinking one more exploratory concrete caissons deep bedrock, 
through the overlying water-bearing glacial and water-borne deposits. All 
these dams are New York State the upper Delaware River Basin. These 
caissons are helpful demonstrating the feasibility lowering the ground- 
water level, determining (to larger scale than borings) the nature the 
soil formations, and providing pump well for use during the subsequent 
construction the cutoff wall the dam maximum depth the 
water-bearing material the center line the dam the Merriman site was 
about 180 ft; the Neversink site, 150 ft; and the Downsville site, 110 ft. 
addition pumping from the caissons, the ground water has been lowered 
means deep wells, pumping from the open cut, and continuous 
pumping from successive tiers wellpoints. 

The British practice relative the construction the central watertight 
barrier earth dams follows (43): 
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dams Britian are made with central watertight barrier which 
carried down into strata which are can made watertight. This 
barrier known the where below ground, and the ‘core- 
wall’ where above ground. 

“Quite often the older dams this country both the core-wall and 
the cut-off were made clay, but now better practice fill the cut-off 
trench with concrete and construct the core-wall puddled clay, the reason 
being that, when subterranean leakage clay may exposed 
erosion the escaping water comes contact with 


the United States, was common practice some years ago build 
core the cutoff below the original surface—of masonry, and 
the core wall nearly the full height the earth dam. Examples 
this are found the earth dams built for the water supply the City New 
York from the time the Middle Branch (Croton) Reservoir structure, placed 
service 1878, and including the Ashokan earth dikes completed 1915. 

There are conditions that may justify the use concrete core wall, such 
loeations where relatively impervious soil cannot obtained except 
prohibitive cost, (b) dams relatively low height and small cross section, 
and requirement statutory authority. The tendency now follows 
(44): 

there good impervious material near the proposed dam site, 


its use for central core will usually found more economical and more 
desirable than the use concrete 


The three large rolled earth dams now under construction (1951) the 
Board Water Supply the City New York are typical examples earth 
dams that not have central masonry core wall extending the flow 
line, but have only concrete cutoff wall extending from bedrock into the 
rolled embankment about one third the height the dam above the 
original surface the soil. 

The consolidation materials earth dams and their foundations 
subject which much study and research being devoted. Laboratory in- 
vestigations soils, the compaction fills under field conditions, the relation 
the compaction fills the design the embankment, and the actual 
performance fill varying types foundations, must considered 
vital parts the whole problem embankment design and construction (45). 
Further investigations and observations are needed. 

Factors other than properties are also important determining 
the stability earth structure. These are the geochemical processes and 
products and the mineralogical changes that occur when scils are excavated, 
exposed the action air and water, and worked into embankment 
fill (46). 

Pipe Lines and Tunnels.—Some progress has been made the development 
flange standards (47) for water pressures lower than 230 per in., all 
sizes and diameters larger than in., the upper diameter limit existing 
standards the American Standards Association. 

recent years, steel pipe large diameter has been used for important 
aqueducts such the second Mokelumne Aqueduct and the Los Angeles 
Bouquet Canyon inlet-outlet pipe line (California), resulting standards 
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conservative design based experience (48), which are great value 
designers such pipe lines. 

The design prestressed concrete cylinder pipe has been improved ex- 
perience has been accumulated, not only from and, crushing tests, 
but also from observations pipe actual service (49) 
tion concerning such pipe lines, for diameters from in. in., now 
available aid the designer. Tentative standard specifications for reinforced 
concrete water pipe the prestressed steel cylinder type have been prepared 
committee the AWWA (51). 

Although several notable water works tunnels were driven during the 
period this report, little that new methods and equipment was developed. 
1950, the New York City Board Water Supply published volume de- 
scribing the New York City water supply system (52). This book provides 
much valuable information tunneling well excellent historical and 
descriptive data the entire system. 

Pumps and Pumping Stations.—The most notable recent development 
pumping equipment connection with the Hudson River Pumping Station 
the Board Water Supply New York City, installation described pre- 
viously this report. Specially designed submerged turbine pumps were used. 
These were the vertical-shaft, multistage type, driven electric motors 
2,500 hp. Each pump had rated mgd total dynamic head 
600 The design this pumping station illustrative recent 
trend toward vertical-shaft submerged pumps for water intake pumping 
stations. 

increase the use automatically-operated pumping stations has 
been noted recent years means reducing operating costs. Milford 
Rogers, ASCE, has summarized and discussed this trend and the various 
methods accomplishing automatic operation. His references include typical 
examples such control Condict (55) discusses proper pump selection 
related economy operation. 

The use traveling water screens remains favored method for removing 
trash from water entering intake pumping stations, hydraulic and 
physical conditions are suitable—hydraulically backwashed well screens that 
are mounted vertically may used substantial savings operating costs 
(56). 


DISTRIBUTION SYSTEMS 


Analysis and has been renewed electrieal methods 
analyzing distribution systems. Suryaprakasam, ASCE, and 
others (57) have devised which commerically available a-c net- 
work analyzer using linear relationships can used for distribution system 
analysis use correction factor. Twenty-two such analyzers are stated 
analyzer using nonlinear resistors that have volt and ampere characteristics 
analogous head loss and flow characteristics pipe line expressed 
the Hazen-Williams formula. These tools, they become available the 
water works engineers, may very helpful generally solving distribution 
problems. 
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Types iron pipe made the centrifugal process metal 
molds sand-lined molds continues the pipe most often used distribu- 
tion systems. Some pit cast pipe continues used, especially the larger 
sizes. There has been gradual substitution equipment for the manufacture 
centrifugal pipe metal molds place equipment for casting pipe 
stationary molds. 

The use cement asbestos pipe continues gradually increasing scale, 
but statistics are availabie whether has increased relative the 
total quantity pipe all kinds. 

The use prestressed pipe containing steel cylinder increasing. 
idea the magnitude the business the fact that large manufacturer 
this type pipe reports sales more than 1,000,000 1950 and 1951, 
compared about 650,000 concrete pipe with steel cylinder that not 
prestressed. substantial quantity concrete pressure pipe, particularly 
sizes from in. in. diameter, now made permanent plants the 
east and the middle west and shipped truck railroad the project loca- 
tion. For heads about 100 ft, concrete pipe without steel cylinder 
has been used some instances. 

The demand for all kinds pipe has been great use all available 
capacities. 

Protective Coatings for Committee has continued the investiga- 
tion progress providing better types protection for the interior cast 
iron pipes. comparison replies questionnaires sent five manu- 
facturers indicates increase the use cement-lined couting standard 
thickness with bituminous seal coat. However, other linings such thin 
mortar lining protected bituminous spray coat, tar-dipped lining, and 
bituminous spray coating have been used considerable portion pipe 
recently made. 

Cement Mortar Lining Pipe the past three-year period 
the most active company engaged lining pipe place with cement mortar 
has lined more than 1,000,000 cast iron and steel pipe having diameters 
from 144in. During this period has developed equipment for lining 
pipe 16-in. diameter the centrifugal method. considerable amount 
pipe this size and smaller has been lined during the period this report 
the mandrel method, particularly the west coast states. 

Prestressed Concrete Water Tanks.—Prestressed, cylindrical concrete tanks 
continue share the market with steel tanks. tanks are various 
designs. Many are entirely gunite with bottoms in. thick, not prestressed 
but reinforced wire mesh. The sides are prestressed using high tensile wire, 
and the roof usually dome construction. Others have poured bottoms, 
gunite sides with prestressed rods, and gunite dome roofs. Sides prestressed 
poured concrete are used some instances. One maker states that such tanks 
are not normally successful competition with steel tanks sizes below 
500,000 gal, but that they have shown decided economy sizes 1,000,000 
gal and larger. 

One company specializing prestressed concrete tanks reports that be- 
tween July, 1935, and July, 1951, has constructed 690 tanks having total 
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capacity 536,000,000 gal. This list includes, besides water tanks, 107 sludge 
digestion tanks having capacity 187,000,000 gal. 

Galvanic Electric Current the Mokelumne Pipe Mokelumne 
Aqueduct the East Bay Utilities District, California (59), composed oftwin 
steel pipe lines with bituminous coatings. Shortly after the second line was 
installed, investigation showed that galvanic electric current was building 
the new pipe and flowing the direction the cross-connections between 
the two lines and then along the cross-connections the old pipe. The current 
then followed the old pipe the areas low resistance soils, where was dis- 
charging through weaknesses the protective coating the ground. 
complete the circuit, the current was picked again the new pipe coated 
with cement mortar. Studies indicated that the two pipe lines formed 
galvanic cell which the second pipe line was the cathode ‘and the first pipe 
line was the anode. 

These conditions were corrected installing insulating joints the cross- 
connections between the two lines prevent the flow current from one line 
the other and also installing number insulating joints the second 
pipe line prevent the flow current along that line. The current flow has 
been effectively reduced these protective measures, and the installation 
several additional cathodic protection stations the old line has practically 
eliminated the flow current from that line the ground, thus eliminating 
previous cause leaks. 


TREATMENT 


Coagulation.—No important change has been made the past several years 
the design facilities coagulate and settle water. For municipal plants 
where the water not softened, aluminum sulfate continues the most 
widely used coagulant. The use iron compounds has not increased, and 
may have decreased slightly. limited extent, acid-treated sodium silicate 
being used aid the coagulation water that difficult treat. For 
most waters, unusual difficulty experienced with aluminum sulfate one 
the iron compounds and coagulation aid needed. The silicate treat- 
ment strengthens the and usually results more well-formed 
flocculation and more rapid sedimentation. This treatment adapted all 
the present designs for mixing and sedimentation. 

The 1951 report committee the AWWA (60) describes eight devices 
being offered different manufacturers. This committee, its 1949 report, 
presented the Chicago Conference the AWWA stated: 


“Finally the committee was able agree that alum floc suspended 
solids contact basins seems subject the same breakage and disinte- 
gration from rough handling alum floc any other type basin. Calcium 
carbonate slurries, the other hand, generally formed lime softening, 
seem fully resistant destruction from agitation. character 
the mixing required these basins demands the same careful consideration 
given that other mixing and conditioning basins. For example, too 
violent mixing for too long time will cause serious floc destruction and re- 


WATER SUPPLY ENGINEERING 


Following the 1949 report, this AWWA committee mailed questionnaires 
approximately two hundred operators suspended solids contact basins. 
Almost all the operators believed that slurry pool sludge blanket essential 
for proper coagulation. the question the required detention 
period specified from slightly less than hour approximately hours. The 
majority the replies stated that the basins provide adequate safety factors. 
The quantity waste water ranged from the influent for 
softening plants and from 0.50% 12% the influent for clarification 
turbid surface waters. Widely varying experiences were reported the 
effect organic material the slurry pool sludge carryover, 
under average conditions operation, relatively unimportant. Changes 
the rate flow not have much influence long the rate between about 
one half and full capacity. 

Water Softening.—Louis Howson, ASCE, reviewed the economics 
water softening paper published April, 1951 states that the 
cost softening hard water outweighed the saving that results from the 
softening. places where the hardness the water 125 ppm more, 
recommends that serious consideration given the installation softening 
equipment supplement purification the design new filtration projects. 
this followed, cities using the Lake Michigan water should 
give consideration softening, practice not generally followed heretofore 
the design filtration plants such cities. The hardness the Lake 
Michigan water Chicago, averages about 130 ppm. Chicago’s South 
District Filtration Plant designed that can operated softening 
plant. far, softening has not been used except for trial runs one third 
the plant. Preliminary design the Central District Filtration Plant for 
Chicago does not include provision for softening. 

the plant the Metropolitan Water District Southern California, 
Colorado River water softened from average 320 ppm 125 ppm (62). 
The most significant recent development plant operation has been the im- 
provement economy base-exchange softening effected the use poly- 
styrene resinous cation exchanger instead the siliceous zeolite 
previously used. Investigations the plant indicate softening life 
least 6,000,000 gal water softened per cubic foot the resinous exchanger 
without appreciable loss economy, and possibility much longer life 
deterioration has date this material under continuous pilot 
plant tests for four years. Ten years’ experience with synthetic 
siliceous zeolite has shown the economic softening life approximately 
2,000,000 gal Colorado River water per foot zeolite. Consumption 
salt for the regeneration synthetic siliceous zeolite has ranged from 0.3 
0.5 salt per kilogram hardness removed, the larger consumption 
applying zeolite near the end its useful life. The salt consumption 
regeneration the resinous exchanger has been only 0.2 per 0.3 
per hardness removed. 

The economic relationship between softening processes the water treat- 
ment plant has changed, the exclusive use base-exchange softening now being 
more economical than the lime-zeolite method that was used for many years. 
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This because (a) the advantages using the resinous exchanger, (6) the 
considerable increase the cost time, and (c) the continued availability 
salt the 1941 price. The result that the use lime for softening has been 
largely discontinued except for increasing the softening capacity the plant 
during summer peak flows. 

electrolytic water softening pilot plant with capacity 150 gal per 
min was constructed 1949 the Metropolitan Water District Southern 
California and has been continuous operation since January, 
project outgrowth experimental work electrolytic softening pre- 
viously conducted for several years using small units set the laboratory 
the water district. The pilot plant was designed for more complete investi- 
gation the operating characteristics commerical size unit and has served 
confirm the data previously developed the quality water obtainable 
and the approximate power requirements for effective treatment. Further 
investigation being made operating procedures and costs. 

Regeneration sodium zeolite, using sea water, continues used where 
conditions are favorable. Florida, three plants this type are now 
operation. 

Filter Design.—The elements filter design have been reviewed 
article Richard Hazen, ASCE (63). Consideration given filtration 
media, underdrain systems, rates filtration, and surface wash 
though many filter plants turn out good water and the filters are kept reason- 
ably good operating condition, the filters many other plants have compara- 
tively short lives because the backwashing disturbs the sand and gravel beds. 
The success rapid sand filter depends much the proper design and con- 
struction the underdrain system any other single factor. Probably 
the most con.mon cause failure filters uneven distribution wash 
water. Mr. Hazen advocated head loss from normal rates 
backwash insure even distribution. This more than generally provided 
filter design. sand anthracite coal satisfactory for the filter 
media. 

High rates filtration are satisfactory long the pretreatment the 
water good, and the amount going into the filters not excessive. 
Review recent design data indicates that most designers still hold the 
rate gal per min per ft. Extensive use being made surface wash 
systems. Mr. Hazen’s comparison the percentages surface wash water 
needed shows decided favor for the high-pressure, revolving-jet 
beds are maintained excellent condition the plant with only 
the total wash water used passing through the surface wash and with pressure 
only about the piping close the jets. The total wash water 
this plant amounts the water filtered. This would indicate greater 
economy for the fixed-jet type. 

Air transmitters for filter gages and other gages are proving practical 
and economical. the Chicago plant, each the filters equipped with 
air actuators for the rate flow and loss head gages. The sand expansion 
gages are also air-actuated. The filter rate controllers are connected sum- 
mators air lines and the total flow thus summed. 
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Developments the field diatomite filtration for public water supplies 
continue largely along the lines research (64). Los Angeles (Calif.) 
studies have indicated the ratios various factors between diatomite filtration 
and conventional filtration. 

Corrosion the corrosive waters are being treated with 
lime sodium hexametaphosphate (Calgon). The use Calgon being 
extended, and apparently the most satisfactory treatment for some waters. 
Marshall Wellington, sanitary engineer the New Haven (Conn.) Water 
Company, reports successful use Calgon for seven water plants owned 
this company (65). The treatment was started with the use ppm 
Calgon and was later reduced ppm. Materials that have been found 
satisfactory for handling Calgon are rubber hose, hard rubber pipes rubber- 
lined pipes and fittings, plastic pipe tubing, stainless steel 316, and earthen- 
ware crocks. starting treatment, the material may properly used 
rate ppm, while hydrants blowoffs the end the system are held 
open until metaphosphate found the water. dosage then can 
reduced from ppm ppm. Mr. Wellington states that the water must 
kept flowing through the zone protection. Dead ends and hydrant 
branches will not protected. 

Taste and Odor single most important treatment taste 
and odor control continues activated carbon (66). Free residual chlorine 
(67) (68) has proved aid many instances, and during the past few years 
chlorine dioxide treatment has been established accepted treatment 
Aston (69) summarized recent development and publications. 
late 1949, approximately 120 plants were using chlorine dioxide, mainly for 
taste and odor control. customarily used, chlorine dioxide made the 
plant mixing solution sodium chloride with chlorine water chemical 
ratio from 1:2 weight, and dosed produce chlorine dioxide 
concentration between 0.2 ppm and 0.3 ppm. 

Ozone (70) being used the Belmont Plant Philadelphia, Pa., for the 
control tastes and odors. the time that the reference article was pub- 
lished, low odor intensities had prevented real test the system. 

Disinfection.—Chlorine remains the most commonly used chemical for dis- 
infection water. Kabler (71) reviewed the history chlorination and 
discussed length the influence pH, temperature, and genus sensitivity. 
His article has complete bibliography the resistance organisms chlo- 
rination. Increased use free residul chlorination for disinfection well 
for taste and odor control noted. 

the South District Filtration Plant Chicago, the raw water chlo- 
rinated the extent that the water passing the filters has about 0.5 ppm 
free residual chlorine. slight additional amount chlorine added the 
filtered water give 0.6 ppm residual chlorine the water leaving the 
plant. When there ammonia pollution the water, ppm ppm 
chlorine are required produce this residual. All free ammonia destroyed 
the treatment. Usually less than 0.1 ppm combined chlorine remains 
the water. This type chlorination commonly “breakpoint chlo- 
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Chlorine dioxide (69) has also proved effective bacteriacide, wherever 
needed, and for taste and odor control. The use ozone disinfectant 
has been minor importance during the past few years. 

twenty years ago, the cause mottled teeth was 
determined the result excess fluorine the water supply, consumed 
children during the years which the teeth were forming and erupting. Ap- 
proximately ten years later, investigators concluded that the presence fluo- 
rine water supplies amounts about 1.5 ppm made teeth much more 
resistant decay the extent approximately 60% reduction dental 
caries. 

determine whether fluorine added water supply would give similar 
results systems where fluorine was natural content the water, fluorides 
were first added the water Grand Rapids, Mich., starting January 25, 
1945. Other communities that started adding fluorine that year were Brant- 
ford, Ont., Canada, and Newburgh, (72). 

After 1945, the cities adding fluorides increased slowly until favorable re- 
ports were received from the pioneer cities using fluoride treatment. There- 
after, the interest fluoridation greatly increased. survey made early 
1951 (73) showed that forty-one state health departments had adopted 
policy permitting fluoridation and since then least two more have adopted 
such policy. 

The survey indicated that communitities were using fluorine the 
water supply and that these communities were located Wisconsin where 
the state health department was actively advocating the addition fluorides 
the water supplies. additional communitites had received state 
health department approval for the addition fluorides, with more having 
requests pending for approval fluoridation. 

The chemical used has usually been sodium fluoride, although the use 
sodium silicofluoride has rapidly increased because its much lower cost. 
the addition fluorides the water supply has seemed far the most 
effective way substantially reducing dental caries, and the cost has been 
found approximately 10¢ 15¢ per annum per capita, probable 
that this practice will spread rapidly unless some better procedure dis- 
covered for reducing the number dental caries. 

Most the cost treatment for the chemical, which usually by- 
product and therefore sold very cheaply. Indications are that the price 
chemicals containing fluorine will rise result their increased use in- 
dustry and water supply treatment. 


ANALYSIS AND TESTING 


important development water analysis and testing during the past 
three years has been the improvement titration methods for determining 
hardness. The Schwarzenbach (Versenate) method, developed Switzerland, 
was shown various workers the United States (74) (75) (76) rapid, 
sufficiently accurate method. Although the chemistry the titration 
complex, the mechanics are simple. Apparently, the operation can per- 
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formed about one half the time required for determining hardness using 
soap, and somewhat superior accuracy. 

consistent trend toward greater instrumentation water laboratories 
apparent. use meters becoming standard all except the small 
plants. addition, photometers and spectrophotometers are becoming 
common for use colorimetric determinations. Amperometric titrations for 
chlorine residual have displaced colorimetric procedures many cases. Other 
instruments are used larger laboratories. Some laboratories are installing 
monitoring devices for detecting the presence radioactive wastes waters. 
Apparently, this equipment still the development state, and may require 
improvement before satisfactory for general use. The AWWA has re- 
cently established committee instrumentation and methods testing 
radioactive contamination water. Common usage well outlined 
Love and Baylis, ASCE (77) (78). 

New improved methods for analyzing polluted wateis for the occurrence 
metals are described Butts, Gahler, and Mellon (79). 
They take into consideration the effect interfering ions. 


CONSTRUCTION 


the past, this Committee has included its report brief description 
some the important water supply projects completed, under construction 
contemplated during the period covered the report. This not intended 
inventory all important work, but only comments some the 
important projects that the Committee feels will interest members 
ASCE. Many interesting water developments are for irrigation, power, navi- 
gation, related uses and have not been included here. Only projects con- 
tributing municipal water supply have been mentioned herein. 

Boston (Mass.) Metropolitan city tunnel section the Hult- 
man Aqueduct, which had been under construction since 1947, was placed 
service during November, 1950. Provisions have been made the top the 
tunnel’s shaft No. for pumping station supply water the City 
Newton, Mass., and construction this station should completed early 
1952 (80). 

Bids were opened May, 1951, for shaft No. 9-A Malden, Mass., 
the proposed City Tunnel Extension. The proposed tunnel section, 
diameter and about miles long, will pressure tunnel and will extend 
northeasterly direction from the Chestnut Hill section Boston the City 
Malden, where connections will made existing distribution lines and 
the Fells Reservoir. 

Additions the south site the district include 20-in. and 24-in. pre- 
stressed concrete and 48-in. steel distribution pipe lines, totaling 9.5 miles 
length, and distributing reservoir the Blue Hills with storage capacity 
130,000,000 gal. 

The Chicopee Valley Aqueduct has been completed and service. This 
steel cylinder reinforced concrete pipe line in. in. diameter 
built from the outlet works Winsor Dam the Quabbin Reservoir, Massa- 
chusetts, the Chicopee, (Mass.) city line (81). 
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The Board Water Supply New York progress has been 
made toward the completion the current program diverting water from 
Rondout Creek, Neversink River, and the east branch the Delaware River 
New York City. Merriman Dam Rondout Creek nearly complete and 
the reservoir being filled with water. Work Neversink Dam and Downs- 
ville Dam the east branch progressing well. The completion Never- 
sink Dam anticipated 1952 and that Downsville Dam 1955. 

Work actively under way the Neversink-Rondout Tunnel and the 
(10-ft diameter) intake and outlet works through which water from Neversink 
Reservoir will discharged into Rondout Reservoir. Similarly, work 
progressing the 11-ft, 4-in. Delaware-Rondout Tunnel and intake that 
will convey water from Pepacton Reservoir Rondout Reservoir and thence 
through the Delaware Aqueduct Kensico Reservoir for distribution the 
city (80). 

The previously mentioned emergency Hudson River Pumping Station and 
river intake were completed 1950 (80) 

Chester, Chester Municipal Authority has developed new upland 
supply 30-mgd safe yield from the 139.6 miles above the Octoraro Creek 
Dam (83). 

treatment plant having capacity mgd located just below the 
dam. ‘Treated water delivered pumping station having capacity 
mgd, through 42-in. prestressed concrete pipe two 
stressed concrete reservoirs placed miles below the plant and miles from 
Chester. Water flows the city gravity through 48-in. and 42-in. pipe lines. 
The project cost about $14,060,600. project replaces the Delaware River 
supply for Chester, which was abandoned because salt-water intrusion and 
pollution. 

Cleveland, City Cleveland recently has placed operation 
the Nottingham Filtration Plant—one the major projects expansion 
program increase and improve the supply water the Cleveland metro- 
politan area. The filtration plant has nominal capacity 100 mgd with 
provision for expansion 150 mgd. 

Raw water taken from Lake Erie point 3.5 miles from shore and 
passes through miles intake 10-ft. interior diameter reach the plant, 
the laud section 1.5 miles being tunnel. The water lifted from well 
the end the intake deep-well-type pumps, each having capacity 
mgd, and discharged into the building where the chemicals are added. 

The treatment devices consist rapid-mix tanks; flocculation tanks 
having detention periods min; two-story settling tanks having 3.5-hour 
detention periods; rapid sand filters having bottoms the Wheeler type 
and surface wash the Palmer type; and clear-water underground reservoir 
25,000,000-gal capacity. The filtered water pumped directly from the 
plant into the city’s distribution systems. 

The Nottingham Project, including the intake, filtration plant, and feeder 
mains the distribution systems represents expenditure $21,000,000. 

Miami, new calcination plant Miami was put into operation 
the spring 1949 and resulted reduction chemical costs from $16.17 
per million gallons $10.46 per million gallons. 
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new treatment plant that have final capacity mgd and 
located approximately miles southwest the center the city has been 
begun. The first Dorr Hydro-Treator softening units, each having 
capacity mgd are now nearing completion. Activated silica produced 
partial neutralization sodium silicate CO, gas obtained from diesel 
engine exhaust will used with lime produce clarified soft water. The 
plant will supplied slotted cased wells approximately deep and 
having diameters in. the wells will produce from mgd 
mgd (84) (85). 

Cincinnati, Ohio.—Since 1946, Cincinnati has doubled the amount water 
that can delivered the and has duplicated certain vital pumping and 
transmission features its system. The Tennyson Pumping Station, with 
initial capacity 150 mgd and ultimate capacity 200 mgd, connects 
through concrete-lined tunnel 13,620 long and having diameter— 
designed carry 200 mgd—with the water treatment plant the south- 
eastern part the city. 

All piping the station, including the venturi tubes, fabricated steel. 
This station equipped with suction and discharge pumps, each 
having capacity mgd. The contract cost the pumping station 
given $1,931,770 (86) (87). 

Chicago, cost excess $75,000,000, the Central 
District Filtration Plant will designed treat 950 mgd for the northern 
two thirds the City Chicago and more than suburban 
(88) (89). 

The site for the plant land immediately north the United States 
Navy Pier. The plant will provide the same type treatment now used 
the South District Plant, and will designed allow filter operations 
rates high 3.5 gal per min per ft. 

There will two-story settling basins, each 330 wide and 425 long. 
Besides tunnel connection the existing William Dever and Carteret 
Harrison cribs, there will additional direct intake facilities through in- 
take ports, each ft. 

new Elm Fork Filtration Plant (having capacity 
mgd) (90) designed for ultimate expansion have capacity 288 mgd. 
The old filtration plant has capacity 100 mgd, and the combined capacities 
the two plants are deemed adequate for all possible needs until the year 
2000. The filters are designed for capacities gal per per min, but 
other hydraulic components the plant are designed for capacities gal 
per filter surface per min. Four prestressed concrete clear wells 
total capacity 14,000,000 gal and 500,000-gal elevated wash water tank 
provide storage the plant. total 5.5 miles 66-in. pipe and 3.7 miles 
54-in. pipe convey the water the pipe composite steel 
cylinder and reinforced concrete.) The total contract costs were $8,062,100. 

Denver, 1949 and 1950, the Denver Water Department 
continued work its $30,000,000 program for the development and improve- 
ment water facilities. During this period, expenditure $6,600,000 was 
made. The principal features involved were the laying some miles 
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distribution mains the City Denver and also miles 90-in. reinforced 
concrete pipe its transmission system between the production reservoirs 
and the distribution system (91) (80). 

Salt Lake City, 1949 and 1950, work the construction 
the Provo River Project was continued the USBR. This project involves 
the diversion water from the Duchesne River through the Wasatch Moun- 
tains into the Provo River, where water will stored the Deer Creek 
Reservoir. This combined irrigation and municipal water project. 
will available for irrigation the land between the Provo River and Salt 
Lake City. addition, aqueduct miles length will convey water 
from the Deer Creek Reservoir Salt Lake City. The aqueduct was com- 
pleted 1950. 

The 6-mile Duchesne Tunnel—estimated cost excess 
major construction feature this project. The tunnel diameter 
and will have capacity 650 per sec. the close 1950, work 
the tunnel was approximately 60% completed. 

The tunnel scheduled for completion 1953, and the 41,000,000-gal 
terminal reservoir the aqueduct completed December, 1951 
(91) (80). 

San Diego, 1950, San Diego placed operation the Alvarado 
Filtration and Softening Plant. has capacity some mgd, and was 
constructed cost approximately $3,500,000. The water handled 


the plant comes from the San Vincente Reservoir, which turn 


largely with Colorado River water, through the aqueduct the Metropolitan 
Water District Southern California and the San Diego Aqueduct. The 
water softened from average hardness 320 ppm 125 ppm (92) (36). 

Los Angeles, Calif—The construction the Baldwin Hills Reservoir will 
provide nearly 900 acre-ft distribution storage for the rapidly growing 
areas the southern part Los Angeles. The earth fill dam creating the 
reservoir has meximum height 135 and contains 1,006,000 
compacted fill. total cost the Baldwin Hills Project approximately 
$10,000,000 (93) (94). 

Metropolitan Water District Southern California.—In August, 1949, the 
enlargement the Weymouth Softening and Filtration Plant near 
Verne, Calif., was completed and the additional equipment was placed 
service. The plant originally constructed had capacity 100 mgd. 
The new capacity 200 mgd. This work was completed cost $3,850,000. 
The principal features the expansion project include: triple-compartment 
basins having rotating paddie mixers; double-deck settling 
basins, each 200 square; straight-line, drag-type sludge removal assembly; 
rapid sand filter units; base-exchange softener units; lime slakers and 
feeders; and salt storage basins with railway spur track. When completed 
its ultimate size, this plant will have capacity 400 mgd (62). 

Santa Barbara, Cachuma Project, Santa Barbara County, 
designed furnish additional water the City Santa Barbara and the 
agricultural lands near that city. involves the construction the Cachuma 
Dam the Santa Ynez River, thus creating reservoir having capacity 
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210,000 acre-ft. The dam fill with maximum height 
some 275 ft. The 6-mile Tecolote .unnel will carry the water from the Ca- 
chuma Reservoir the coast side the mountains, from which will 
distributed conduit aqueduct Santa Barbara and the irrigated 
sections. The estimated cost this project little more than $32,000,000. 

San Francisco, During 1950, plans were prepared for the construc- 
tion the Cherry Valley Dam the Hetch Hetchy Aqueduct system the 
City San This structure located the Cherry River, 
tributary the Tuolumne River, and joint venture the City 
San Francisco, the Corps Engineers, United State Department the Army, 
and the Modesto and Turlock irrigation districts. San portion 
the expense will approximately $4,000,000 total estimated cost 
$13,000,000. The proposed dam will create reservoir having capacity 
approximately gal, approximately three fourths the 
capacity the Hetch Hetchy Reservoir. Work expected begin 1951. 

June, 1950, work was completed the installation miles 61-in. 
steel and concrete pipe across the San Joaquin Valley. balance the line 
planned for completion the latter part will give paralleling 
line miles long across the San Joaquin Valley. The combined capacity 
the lines will approximately 140 mgd, and the cost this work will ap- 
proximately $12,000,000. 

1950, contracts were awarded for the installation some 33.75 miles 
pipe with diameters from in. in. from the West Portal the Coast 
Range Tunnel near Irvington (Calif.) the East Portal the Pulgus Tunnel 
near Redwood City (Calif.). The Hetch Hetchy Aqueduct now has two lines 
connecting these two tunnels, both lines crossing the south end San Francisco 
Bay near the Dumbarton Bridge. The new line will skirt around the sound 
end San Francisco Bay, thereby eliminating underwater crossings. will 
also make water available the San Jose area. Steel cylinder, reinforced 
pipe with rubber gasket joints comprises 16.7 miles this line. The 
remainder 17.1 miles steel pipe, cement-mortar lined and coated. 
The total cost the project $8,344,000 (95) (96). 

East Bay Municipal Utility District, Oakland, 1949, construction 
was completed the installation some miles pipe in. diameter 
the Mokelumne Aqueduct across the San Joaquin Valley. The new line parallels 
steel line in. diameter installed during the period from 1926 1928. 
The new line contains miles 67-in. steel pipe, cement-mortar lined and 
coated, and miles 67-in. reinforced concrete (steel cylinder) pipe with 
lead gasket joints. The total cost this project was slightly over $21,500,000 
(52) (97) 98). 

Seneca Reservoir, providing distribution system storage 30,000,000 gal 
was placed service open reservoir, entirely excavation 
and constructed top ridge. Because pervious reservoir foundation 
material and location above residential section, was necessary use 
exceptional precautions against seepage losses. 

Eugene, Hayden Bridge Filtration Plant was put into service last 
summer, using two the six units the master plan which specifies ultimate 
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capacity mgd. The new plant (with capacity mgd) receives 
screened water from the McKenzie River. After filtration, its two-speed 
pumps force the water Eugene through steel supply line miles long and 
having 45-in. diameter. The total cost the filtration plant was approxi- 
mately $800,000. The transmission line, raw water line, and wash water drain 
line were all installed crews the Water and Electric Board cost 
$872,000 (99) 100). 

San Juan, Puerto the last report this Committee, work has 
gone forward the Loiza Dam and Filtration Plant (101) (102). The filtra- 
tion plant, built one half its ultimate mgd, operation 
using temporary pumped supply. Concrete work the dam, structure 
high 700 long, moving forward rapidly. 

Other Notable the projects that could mentioned 
this connection are follows: 


Location Type work 
Intake and supply main (80) (103) 
Baltimore, Md.............. Tunnel and dam (39) 
Filter plant additions (104) 
Saginaw- Midland, Intake, pumping stations, and pipe line (105) 
Detroit, Mich...............Tunnel (80) 
Des Moines, plant (106) 
Long Beach, Calif........... Distribution storage (108) 


INVESTIGATIONS AND REPORTS 


Several investigations and reports relating water supply policies and 
projects have been made within the period covered this report. few 
the more important ones are described subsequently. 

Report The President’s Water Resources Policy report 
The President’s Water Resources Policy Commission (109) was released 
December 1950. The report was compiled under the direction seven-man 
commission charged with the task appraising 

“the uses which land and water resources have been put and, with con- 


sideration for the present and future needs the nation, make recom- 
mendations for national policy guide the government’s actions.”’ 


This commission recommended, among other things, that planning for 
water use river-basin basis and that uniform policies adopted all 
federal agencies. Furthermore, made recommendations methods 
coordinating construction work and repayment project costs. Certain 
rather serious differences policies financing and repayment exist between 
the EJC report and the commission’s report. These differences were brought 
out and discussed with some thoroughness the annual conference the 
AWWA May, 1951, Samuel Morris (110), Abel Wolman and 
Malcolm Pirnie (112), Members, ASCE. 

EJC Report National Water connection with The President’s 
Water Resources Policy Commission, panel the EJC was organized 
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1950 prepare (113) statement desirable policy with respect the 
conservation, development, and use the national water 

Detailed reports nine different phases water supply utilization and 
control were prepared task committees follows: (a) and indus- 
trial water supply and pollution; (b) flood control, including water flow re- 
tardation; (c) navigation and inland water transportation; (d) irrigation; (e) 
power; (f) recreation, fish, and wildlife; (g) basic water resources 
information; (A) land drainage; and policies general applicability. 

The report the panel was completed June, 1950, and was submitted 
the Water Resources Policy Commission (113). general, the various task 
committees reviewed the basic factors water supply development the 
United States and made specific recommendations the part the federal 
government should take out water policies. The EJC panel 
favored local control and financing water projects except where could 
proved that the national interest was stake. committee policies 
general applicability system financing and evaluating water 
projects that the cost would properly allocated and that projects that 
would not self-supporting would not built. 

Report Utilization the Waters the Delaware River Basin.—In 1949, 
New York, New Jersey, and Pennsylvania authorized the Interstate Com- 
mission the Delaware River Basin report whether not was feasible 
and advisable construct integrated water project the Delaware River 
Basin above Trenton, for the mutual benefit the states the basin. 
The commission engaged two consulting engineering firms make jointly the 
detailed investigations and report. September, 1950, the report (114) was 
submitted and approved the commission. 

The report recommended two-stage project that will provide for the 
storage flood flows for filling future water supply needs metropolitan areas 


the states the basin and for river flow during dry periods. The 
two stages are follows: 


Stage 1.—This includes storage reservoir having capacity 118,000,- 
000,000 gal, the west branch the Delaware River near Cannonsville, Y.; 
diversion dam the main river near Barryville, Y.; 15-mile tunnel, 
diameter, from Barryville large storage reservoir 278,000,000,000- 
gal capacity, formed dam the Neversink River near Godeffroy, Y., 
and cutoff dam Basher Kill Valley above Wurtsboro, Y.; and 65-mile 
pressure tunnel averaging about diameter between Godeffroy Reservoir 
and the southern terminus New York City’s two existing main supply tunnels 
Brooklyn. This stage designed provide gravity water supply 465 
mgd northeast New Jersey and New York and increase river flow dry 
weather from about 1,800 per sec about 4,000 per sec. This 
supply expected fill the water needs New York City and northeastern 
New Jersey for the next thirty-year period and provide new source 
supply for Philadelphia when and needed. alternate Stage the 
project inc!udes the construction dam the main river Wallpack Bend 
that would permit increasing minimum river flows the equivalent 4,800 
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per sec Trenton and necessary connection with providing supply 
the Philadelphia area. 

Stage includes two additional storage reservoirs and designed 
provide total additional water supply 1,000 mgd northeastern New 
Jersey and New York City, and 800 mgd Philadelphia and adjacent areas 
Pennsylvania and New Jersey, and also provide the river regulation de- 
cribed under Stage These water supply quantities are the estimated future 
needs for fifty more years. 

The reasons for increasing dry weather river flows are retard salt-water 
intrusion below Philadelphia and improve generally recreational and sanitary 
conditions the entire river. 

all four the Delaware River Basin states, legislation recently has been 
considered establish commission authority construct the project. 
New Jersey and Delaware have passed this legislation and under considera- 
tion New York and Pennsylvania. 

Investigation Water Supply for Synthetic Liquid Fuels 
the many portions the country investigated and the large quantities 
water involved, the studies water resources twenty-six states and Alaska— 
connection with survey potential sites for the construction synthetic 
liquid fuels plants—are interest. The purpose the survey, conducted 
under contract for the United States Army and the United States Bureau 
Mines, was determine general areas suitable for the construction synthetic 
liquid fuels plants. attempt was made determine the best area areas. 
The synthetic liquid fuels plants included those for the conversion coal and 
natural gas gasoline other liquid fuels for the removal oil and gaso- 
line from oil shales. large-scale liquid fuels industry would re- 
quire very large volumes water, most which would for cooling purposes. 

general, was found that adequate supplies water would available, 
although most cases would necessary recirculate the cooling water 
through cooling towers order get sufficient cooling capacity. The results 
the survey have not yet been published, but presumably will available 
later date through the Bureau Mines. 

However, may stated that, except for few very dry areas the 
Rocky Mountain states and upper Missouri River Valley, there every indi- 
cation that sufficient water available for many more synthetic liquid fuels 
plants than are likely built the next several years. almost all the 
areas studied, ground water was not available sufficient quantities supply 
the plants. 

Industrial Supply Near Charleston, important industrial water 
supply development appears the making Charleston (115), where 
proposed divert the Santee-Cooper River into storage reservoir formed 
damming the Back River only few miles from the city. tunnel would 
carry water industrial establishments along the navigable lower Cooper 
River. The project expected develop 10,000,000,000 gal per day 
fresh water construction cost about $6,000,000. Detailed studies are 
under way this project. 


of 
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VALUATION AND RATES 


There have been outstanding court decisions reference water works 
rate making since the last report this Committee. 

joint report ASCE committees and the American Bar Association and 
representatives the AWWA, National Association Railroad and Utility 
Commissioners, Municipal Finance Officers Association, Federation Sewage 
Works Associations, American Public Works Association, and Investment 
Bankers Association, concerning the rate structures for water and sewage works 
(116) was published 1950. This report comprehensive study how 
publicly-owned privately-owned utility should establish fair rates for water 
and sewage works. it, the following fundamental principle stated: 


“The needed total annual revenue water sewage works shall 
contributed users and non-users (or users and properties) for whose 
use, need and benefit the facilities the works are provided approximately 
the cost providing the use and the benefit the 
works. 


During the period covered this report, costs construction and operation 
have continued increase and the net income many water works systems 
has declined, even though there has been general increase water con- 
sumption and gross revenues. Many systems, both publicly-owned and 
privately-owned, have found necessary increase rates. Among these are 
Detroit; Long Beach and Pasadena, (Calif.); Hartford, Conn.; Minneapolis, 


Minn., and St. Paul, Minn.; and the Indianapolis Water Company Indiana. 
series fourteen articles the American City, beginning with the April, 
1948, issue and ending with the June, 1949, issue, entitled Water 
Rates and Service Charges”’ lists current rates many water works systems 
the United States. 
MISCELLANEOUS DEVELOPMENTS 


Among recent miscellaneous developments interest are cloud 
stimulate rainfall, the reclamation waste waters for re-use, and the de- 
salting sea water. 

Rainmaking.—The that the seeding moisture-laden clouds 
with dry ice and silver iodide crystals could times stimulate rainfall in- 
voked much publicity and much interest, both lay and technical. The New 
York City Department Water Supply, Gas, and Electricity used the method 
increase its watershed, but conclusive evidence results lacking. 

Cloud seeding has been carried extensively the southwest and has 
raised legal questions regarding water rights and responsibility for damages 
one rainmaking operation involving twenty-seven flights, the “rain- 
estimated that from 6,000 acre-ft 12,000 acre-ft water were pre- 
cipitated. 

Further development required, but seems probable that cloud seeding 
activities can produce some additional rainfall and redistribute some the 
rainfall that would have occurred naturally. 

Reclamation Waste Waters for some years the effluent from 
the Back River Sewage Treatment Plant Baltimore has been used indus- 
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trial process water the Bethlehem Steel Company (118). Inthe area around 


Los Angeles, where recharge underground formations very important, 
was proposed reopen water reclamation plant (119) the Tri-Cities Treat- 
ment Plant, which was abandoned 1948. This plant would return for per- 
colation into the Rio Hondo Channel 9,000 acre-ft reclaimed water annually. 
Further treatment for recharge purposes believed possible 50,000 
acre-ft more annually. was found that percolated waters were bacterio- 
logically safe below depth from the ground surface. 

Consideration was given the use reclaimed sewage from San Francisco 
for irrigation water the Santa Clara Valley. However, when was found 
that reclaimed sewage from the Richmond-Sunset Plant would cost more than 
twice much better water from the Sacramento-San Joaquin Delta, further 
consideration was dropped (120). 

Desalting Sea Water.—Progress cheaply desalting large volumes sea 
water for domestic consumption was minor during the period this report. 
Aultman, M.ASCE (121), compared the three general methods—me- 
chanical, chemical, and electrical—and concluded that under present conditions 
the cheapest method was vapor-compression distillation, cost over twelve 
times that large-quantity municipal water production. further con- 
cludes: 

“Within the foreseeable future, and the light current technical 
knowledge, there appears possibility that will economically 


feasible turn the ocean source domestic, industrial agriculture 
water along either coast the United States.” 


Nevertheless, distillation methods are continuing used produce 
limited quantities water for human consumption where rainfall too limited 
produce natural supplies have been introduced the 
United States Congress during the past year appropriate money for use 
stimulating research this field. 


Respectfully submitted, 


Ernest Chairman 
Committee the Sanitary Engineering 
Division Water Supply Engineering 
October 22, 1951 
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